"APPROVED FOR RELEASE: 09/01/2001 © _ CIA-RDP86-00513R001961310003-7 


Sh SATSCOR VUTEC RRS AA Ma | EA APE MAURER CS TA SES PI ER UE Se meen eee nee enn = a 


89288 
8/181761/003/001/027/«42 
Capacity characteristics of... B102/B204 


dU/dh = (4x/e )ht(h). As the differential capacity is given by C = £8/4kn, 
where 8 ia the function area, it follows that 
Mm 8 8=—s aC/av «= aC/ah . dh/av = -Se7/16x7n?f(h), and the coefficient of the 


capacity change is given by (1/0)dC/dU «= -e/4nne f(h). By changing the 
impurity distribution or the volume charge density, it is thus possible 
also to aenee the capacity characteristic of the et ae Thus, i’or 


e=a o/x* , (1/c} ac/av « -¢/4xa, = const; for 9g = a fx? 
cova = - Se7/16R° a,- const. If generally f(x) = : n= Bar it holds within 
the range of technological possibilities that 
ax” for x,4x<h 
(x) eS n 1 
@ g(x) for 0=x=x, 


In these cases, like in the case of a positive n. 


where h is the thiokness of the junction. It follows herefrom that A 


» where 9(x) is finite for all x-values 


between O and Xy° 


Card 2/ 
} 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7" 


BEREDRTANE EYEE PESUTCS GG) WSUR AAPOR OT ARIAS GW tae Wm rere me 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7 


89288 
8/181/61/003/001/02 7/104 2 
Capacity characteristics of... B102/B204 
x, oe h Us 
uy. & ( ve(v)av + ( vf(v)dv. If 9(x) = ax and nei, h = + 2x,/35 
&. & 2 1 
6 xy 4®ax, 
2 emery, 4 aS enax, gu 1 
Cs Bax,/(U + so PL ta =< v(u + 3E ys at ne2, benyema( ° 3 e 


In this oase, the differential capacity decresses exponentiaily with in- 
oreasing voltage, and (1/0) ac/au =- g/4xex? = const and not voltage- 


dependent. At ns 3 pe gt -—& | 0+ he - ve; | and 
2 1 4Xax, 1 4max, 
eo a const. Here, the steepness wf the capacity characteriatio 
16x° 4 
ax, ‘ 
of the p-n junotion is constant if UDU,s where U, is the voltage at which 
hex,» There are 4 references: 2 Soviet-bloc and 1 non-Soviet-bloc. 
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AUTHORS: ‘vVuil, B. Me, Shotov, A. P., and srishechkina, S- P. 


. rem 
TITLE: Temperature dependence of the tunnel current in p-n junctions 


PERIODICAL: Fizika tverdogo tela. v. 3, no. 2, 1961, 667-670 


TEXT; In their studies of the tunnel current, the authors also examined the 
temperature dependence of the volt-ampere characteristics of p-n junstions in 
highly doped germanium, and report on the results obtained. The p-n junc- 
tions were prepaved by fusing indium with gallium t.ddition and n-typ3 
germanium, as well as indium with phosphorus sddition and p-type gernaniun. 
The current flowing in the straight direction displayed in all cases a 
maximum and there always appeared a region of negative resistance. Figs. 1 
and 2 show the. volt-ampere characteristics of two p-n junctions of arsenic- 
doped germanium; the two specimens had different electron concentrations: 


n= 4-10'? om”? and n = 1101? ons As may be seen from the chara -teristicg 
the temperature-dependent change of the tunnel current is precisely -he op- 
posite in the two cases: in the former case, the current decreases with 
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rising temperature, while in the other case it increases. This is pnrticu- 
larly evident in the maximum. The amount of the tunnel current is deter- 
mined by the number of electrons reaching the potential barrier per unit 
time and by the probability of barrier penetrability, The temperatu:re thus 
has an effect upon these two factors. With a rise of temperature th degen- 
eracy is reduced and the Fermi level drops; (cf. Fig. 1). The voltae 
corresponding to the maximum of curve 2(U) decreases with rising tem erature 
waich fact in indicative of a shift of the Fermi level into a part of the 
pen junction with lower impurity concentration. In this connection, the 
thermal excitation of electrons leads to a blurredness of the Fermi surface 
and to a reduction of the number of electrons passing through the potential 
barrier. Thus, the current is reduced with rising temperature in this case. 
On specimens with smaller n this effect cannot be of major importanc:, 

Other effects arise which at large concentrations are concealed by the 
former. The probability for the tunnel effect on a temperature chanye is 
implicitly dependent upon the crystal parameters (on the forbidden-band 
width and the effective mass). Since the fortidden-band width decreases 
with a rise of temperature, the tunnel current is bound to grow. Th3 pen 
junctions prepared from p-type germanium with gallium impurities 
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i3.4t0l? om”) likewise display a decrease of current with a rise of 
‘temperature. p-n junctions in, geymanium with arsenic impurity shoved a 20% 
ow ing current with rising temperature, even at sselatively low impurity concen- 
iw trations (5.1018 om7))-« This shows that the -egularities observed «epend not. 
., ‘only on concentration but also on the type of impurities. L. Vv. Keldysh is 
“ ¢{nally thanked for discussions, V. S. Zemskiz ard G. P. Proshko as yell as 
a5: 0 ‘ ™. §. Kamenskaya for having prepared the specimens. There are 3 figures. . a 
“and 3 references: 1 Soviet-bloc and 2 non-Soviet-bloc. 
4 . 
Pee ASSOCIATION: Fizicheskiy institut im. Lebedeva Moskva (Institute ot . xX 
a oe be Physics imeni Lebedev, Moscow) 


- gypurprep: august 9, 1960 
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21D B102/B202 


AUTHOR: Vul, B. Me 
TITLE: Effect of gamma irradiation on the electric conductivity of 
dielectrics 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2264 - 2274 


TEXT: Since the electric conductivity of insulating materials increuses 
if the materials are exposed to ionizing radiation and the danger of 
break-down thus increases, the author thoroughly studied the effects of 
gamma irradiation on various insulating materials. The specimens hai the 
shape of hollow cylinders, containing a radiation source (radioactive 
preparation) in their interior. The current was measured by an elec- 
trometer circuit with a sensitivity of about 1071'4a per mm of scale. 
Already at the beginning of the measurements it was found that an em: was 
induced by irradiation which is designated as radiative emf. Thena 
current flows in a circuit containing the irradiated dielectric. A xo7- 
rection is necessary for this current. The average ionizations caused by 
jrradiation were between 107° - 0.67 r/sec. The measurements were made 
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in cable insulations at 350 r/sec (irradiation in a reactor). The author 
studied molten quartz, glass, and ceramics suck as muliite, sulfur, 
polyethylene, and rubber (cable insulation) etc. If the field strengths 
were not too high, the radiation-induced currert was proportional to them 
so that the quantity o. radiative conductivity, could be introduced. 


6_ = aY where Y is the irradiation intensity ard a a proportionality 
factor which is approximately equal to 5 > 10717 for quart ys mullite, and 
glass. For the other materials it is of the order of 10718 (at about 20°C). 
Only sulfur is by about 100 times more sensitive to gamma irradiation. 
Radiative conductivity increases with increasing temperature, however, 

more slowly than the ordinary conductivity. Numerical results obtained 
with quartz are given in Table 2. Sv exp(-B/1') holds approximately, 

where Ti is the absolute temperature and Bx1600°K for quartz and By5000% 
for polyethylene. In the case of continuous irradiation, radiative con- 
ductivity changes caly little with time. At 22°C, U = 3150 v, ¥ = 0.3 
r/seo the followirg values were obtained for quartzs 

duration of irradiation, hr 1 2 8 15 21 40 49 55 60 65 
radiative current:1/~13a 90 95 113 115 115 175 118 118 116 116. 

With high U and hig\ Y the radiative current increases continuously in 
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the course of several hours. In light dielectrics it can be assume that 
the absorption of radiative energy ia directly proportional to the 

density of the material. In amorphous and polycrystalline dielectrics 

the carriers are electrons and 6. = aNp where q is the elementary charge,[ 


the carrier mobility, and N the carrier concentration. For the factar a 


in 6, = a, a = pb(p + y)e/apn, is theoretically obtained where a, 6, ¥ 


are the transition coefficients, N, the carrier concentration in the 


N traps, g the ionization density, 
b= g/Y. In 6. = AYexp(-B/T), 


1 A= poqf /agN,. This holds for steady 


r 
: processes. In nonsteady processes: the 
[ lik: free electron concentration Noxg/iN,, 
where 6 is a transition coefficient. 


The numerical estimation of some 
parameters yave the following results: 
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b = 1013, gs 10'¥/cmse0; N, os 10"! /om?, Ns 10°¥/om?s peid.1 om” /veaee; 
“A .S10'?/se0c; 8/0210!" /em?; f= 10'°/sec, The following persons assisted 


in the measurements: I. M. Gol'dman, R. Ya. Razkash, B. D. Kopylovesh:iy, 
Ye. V. Gorskin, and F. I. Kolomoytsevs; the author thanks Academician 

A. I. Alikhanov and Professor S. Ya. Nikitin for help. There are 9 figures, 
2 tables, and 8 references: 6 Soviet-bloc and 2 non-Soviet~bloc. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva 
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow) 


SUBMITTED: February 13, 196% 
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AUTHORS: Bogdanov, S.V., Vul, B.M. and Razbash, R.Ya. 
TITLE: - Piezoelectric Properties of Polycrystalline ; 


Barium Titanate at High Pressures 


PERIODICAL: Kristallografiya, 1961, Vol. 6, No. 1, 
pp. 72 - 77 


TEXT 3 When the external stress applied to a ceramic BaTiO, 


deformations then after the load has been removed, practically 
all the domains return to their original state. This kind of 
process is defined as reversible reorientation. If, on the 
other hand, the external stress is sufficiently high to give 
rise to residual deformations then after the load has been 
remeved not all the domains will return to the original 

state and the domain structure will go through a process of 
readjustment for a period of time after removal of the load. 
This will continue until the system reaches a state 
corresponding to a minimum free energy. This process is 
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Piezoelectric Properties of ....0> 


defined as irreversible reorientation. Both the reversible 

and irreversible reorientation lead to a reduction in the 
residual polarisation since the reoriented domains no longer 
contribute to the residual polarisation of the specimen. 

This reorientation is equivalent te a certain "additional" 
compression of the specimen. The present authors have investi- 
gated the piezocharge Q, as a function of applied stress 


(a5) - In these experiments a measurement was made of the 


charge appearing. on faces perpendicular to the Z-axis when a 
mechanical stress is applied at rightangles to these faces. 
The charge was measured with the aid of a ballistic 
galvanometer and the stress was applied by means of a special 
press, Ceramic specimens from various batches of BaTiO, 


. were investigated. The specimens were eylindrical in form 
(height 5 mm, diameter-10 mm). It was found that the 
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Piezoelectric Properties of .... 
magnitude of the piezocharge Q, depended not only on 


o,, but also on the past history of the specimen, e.g. 
the magnitude and duration of previous lwadings and the 
interval of time between them. The properties of poly- 
crystalline specimens were also found to be strongly 
dependent on their method of preparation, Fig. 1 shows 
experimental curves for Qs as a function of ox (q is 


Plotted along the vertical axis in cou leben” and O33 is 


plotted along the horizontal axis in kg/cm, In Fig. 1 ; 
the curve designations are as follows: 

a «= first measurement, specimen loaded; ¢ - first measurement, X 
load removed; 6 -— second measurement; @ —- third measurement, 

after artificial ageing. Fig. 2 shows the initial portion 


of the function Qs = £(535) + The curve marked a refers 
to the first measurement and the curve marked 6 refers to 


the measurements taken after ar /ccial ageing. These 


card 3p ee 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7 


— _ ee a el LTS 6 


Card 4/9 


SS ae 


20023 


8/070/61/006/001/001/011 
E032/E314 


Piezoelectric Properties of ..... 


results can sasily be explained in terms of the above 

reversible and irrevursible reorientations of the polar axes 

of domains (Vul and Bogdanov - Ref. 2). The authors have . 
aiso investigated Qs as a function of 1 .- Hero, the 


specimens were in the form of cubes (length of edge 6 - 8 mm) 
and the charge appearing on faces perpendicular to the 
Z-axis when a mechanical: stress was applied. The X-axis 

was determined with the aid of a ballistic galvanometer. The 
resuits obtained are shown in Figs. 3 and 4 (Q, in 


éouilomb/en +. 31 in kg/cm"). In Fig. 3, the curve marking 


is as follows: a - first measurement, load on; 6 -~ first 
measurement, load off; 6 - second measurement, 
Fig. 4 shows Q. = £(o5,) for different durations of 


preliminary loading (a - first measurement; 6 - second 


measurement after 04, kept at 2600 kg/em@ for 10 min; 
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6 = the third measurement after 4, «at 2 600 kg/om" 


for 16 hours). The piezoelectric moduli dys d35 and 
3 were determined and the results obtained are given 
ik the following table: 
yo “Piezo-= Before ageing, After ageins, Relative 


modulus x107 x10" change 


4.85 3.37 0.695 
1.93 1.49 0.773 
1.91 0.89 0.446 


dss 
deo 
day 
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In the above table, the ageing was carried out at a load 


of 2 370 keJeun for long intervals of time and the moduli 
were then measured at low loads. These results are also 
explainable in terms of the reversible and irreversible 
reorientation, Finally, the Q, = £(04,) curves were 


obtained at different temperatures. The result is shown in 
Fig. 5. Curve a in this figure corresponds to the loading 
of the specimen for the first time at room temperature, 

Curve § to the loading for the second time at 60 C and 

(; to the loading for the third time at 76 °c. After cooling 
the specimen for 20 hours, the measurements were repeated 

at 18 °c (Curve 2 ). Finally, the effectsof external 
stresses introduced into the specimen in the process of it 
preparation are briefly discussed, It is suggested that 
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the experimentally observed difference between da ‘and 


is probably due to the. above internal stresses. 


ASSOCIATION: Fizicheskiy institut im, P,N. Lebedeva 
AN SSSR (Physics Institute im. P.WN. Lebedev 
of the AS USSR) . 


SUBMITTED! — April 22, 1960 
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BOGDANOV, S.V.; VUL, B.M.; RAZBASH, R.Ya. 
ene 


Characteristic piezoelectric properties of ceramic piezoelemen::s 
from BaTi03 cut out at an angle of 45’to the direction of polar- 
4zation. kristallografiia 6 no.2:271-273 MreAp ‘61. 

(MIRA 24:9) 


1. Fizicheskiy institut im. P.N.Lebedeva AN SSSR. 
(Piezoelectricity) (Barium titanate) 
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electrons in the steady state, b a quantity proportional to the absorption 
coefficient of gamma radiation. In accordance with the measurements, 
c.* Eph /AN, = aY when N DN. Two groups of dielectrics may be dis- 


tinguished, according to how the electric current reaches its steady value 
after the commencement of exposure of the dieleotric to gamma rays. I 
order to desoribe this process approximatively it is assumed that free 
electrons are produced only by gamma rays, and that the electrons are 
diminished only by recombination with positive fons and by traps. Ao- 
cordingly, one has dn/dt -€6- Falien,) -n(¥ =n, ) (1) and 


dn,/dt ~n(Ny=n,) (2), where n denotes the concentration of free 
eleotrons, n, the concentrations of electrons in traps, and J and y tran- 
sition coefficients. n-=n, = O at t = 0; dn/dt = dn, /at = Owhen t?o ., 


: oye oe 
Eq. (1) leads to d°n/dt® = Ts n(y -¢). when yd, the curve n = f(t) has 
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"no extremum but tends to a limity whenyiJ, thia n= f(t) curve has a maxi- 
mum and drops to a steady value. Experimental results prove the first 
case to be satisfactorily verified in quartz, the seoond in sulfur. I is » ed 
shown in short coniideravion that also in material whose electron capture 
oross section of the traps is. lower than the reoombination cross seotion 
of the positively charged centers, maxima may arise during the transients 
to a steady value of the current caused by canee radiation. There are 3 
figures. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences USSR) 


SUBMITTED: May 30, 1961 
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BELEN'KIY, 3.2. [deceased]; VUL, B.M.3 ZHARKOV, G.F.5 ZHDANOV, G.B.; 
- SILIN, V.P.; FAYNBERG, V.Ya.3-FEYNBERG, Ye.L.3; LARIN, 8.1., 
red.; UL'YANOVA, 0.G., tekhn. red. Lowe 


r) [From classical to quantum physics; fundamental representa- 
tions in the theory of the constitution of matter ]JOt klassi- 
cheskoi fiziki k kvantovoi; osnovnye predstavleniia ucheniia o 
stroenii materid, Moskva, Izd-vo Akad. nauk SSSR, 1562. 69 p. 
(MIRA 1633) 
(Physics) (Quantum theory) (Matter---Constitution) 
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VUL, BeM.s SHOTOV, A.P.3 BAGAYEV, V.S. 


Recombination radiation in degenerate indium antimonide. Fiz. 
tver.tela 4 no.12s3676-3677 D '62, (MIRA 15322) 


1. Fizicheskiy institut im. P.N.Lebedeva AN SSSR, Moskva, 
(Indium antimonide--Electric properties) 
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VUL, B. Me 
Generating current in dielectrics by Yy-radiation. Acta phys 
Hung 14 no.2 3:225m229 462. ; 


1. Physikalisches Institut P. N. Labodew, Akademie der Wissen~ 


schaften der Sowjetunion, Moskau, USSR. Vorgelegt von Go 
Szigeti [Gyorgy Szigeti]} 
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“yul, J he Ne Mey Zavaritekaya, E. Tey end Davydova, I. ve 
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—“Low-tanperature_ bieakdown_ of: thin ‘Jayers of germaniua =o ay yee 


ERIODICAL: “Pizike. -tverdogo tala, We oy ‘no. rhe "1963, ‘1107 « 4995 
PERT 1. The d-c breakdown of Ge fils. (2 Sp) waa investigated at 4.22% for. 
two neries of Ga-duped Ge (p-type) semplea differing in tneir degree of 
“compensation: (a) ¥, = 1.4-10'4om™>, N24.5+ 10 3on79, K = B/N 210%; 

“(b) Nit}. 6+10. Don" 3 R23. 0°10. "Son" in nsaoks: ‘fhe donor end acceptor con- 
vesuita toes! vere - aeeareiata fron the tenperature Sependanee ‘of: the Hall 
_eonatant ,- and. K.was determined from. 3 1/8 w (p4/pp-1)* (cf. Brit. J. of 


ppl. Pays.,.8, 340,.1957} Suuplee with different K showed different. volte ea 
apere characteristioss those of the weakly compensated Je chow a shatp =; - RR 
increase of ourrent and breakdown at Byes v/omy: with the highly coupensated 


a, -breakdown-séta -in-at. much-higher-field-atrengthe. ‘and -is accompanied: by. aah ae 
“a arin volt-ampere charauteriet ios. For Ge with Ke ae Bf .° Ale 
ard 1 3 tok : a 
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E and” equals 5 ‘v/on™ up ‘to-20° Ly even when: the voltage ja reduced to 10 av. - | 
entoke™ and more: highly compensated seaples ‘zy = 22 v/en and | 
‘ee 


ae With: thicknesses-of-2-= 3p. the breakdown: voltage- (u, -) hep = | 
: —thv- -iupurity-tonization-potential: AU) ané—E, —remaina—.— 
virtually. constants: ‘down to these: small thicknestes. | When “the thickness “is: foes 
| 
i 


urther reduced U, ‘remains constant and equal to Uys For samples with 
10%, (U, 0, 1/0, Bri U, was measured: with 24 samples of purer germantun 
films (3p): 20. of At had- a: 4. of. 40- 11. ale for. four. U, wae. lower than Uy ‘byt, a 
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by ‘tunnelling, put by an. injection effect. “Phere are 9 figures. 
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| TOPIC TAGS: laser, semiconductor laser, recombination radiation, injection - 
laser, gallium arcenide laser, radiative recanbination, radiative transitia., 


interband transition, po juncticn 


tion lasers has been sxperimentally investigated by analyzing its spontencous 
and stimulated emission spectra. Tne p-n junctions were repared by aiffus:ing 
zine into GaAs with a Te concentration of 1011 to 2 x 10 cm">. The carriec 
concentration in the n-regicon corresponded to a state of degeneracy. Visual 
observation of emission through an infrared microscope showed that radiation 
4s emitted fran the p-regicn, which extends for several micros. It was found , 


i 
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ABSTPACT: The mechsnism responsible for recmbination radiation of Gaks injec- | | 
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“ACCESSION NR: AP4O2461 _ 
‘thot line width and the maximum hiya in the spontaneous emission spectrua vary 
with impurity concentration and temperatures Ag thn impurity content was in- 
creased, Way was displaced toward greater energies. However, even for 
N@1017 cm-3, hyp, was 0-03 ev smaller thon the width of the forbidden bani z 
of pure GaAs. A is value the difference between hY¥nox ond the energy of the : 
forbidden band cannot be explained by a change in its width as a result of ‘lop- | 
ing. Experimental data indicate that at 4.2 to 77 K the temperature dependence | 
of recambination radiation intensity is weak, while at 300 K the intensity ic- H 
| 


on a ne a er 8 ee ens ream meme remy 


creases sharply. nis may be associeted with filliag of acceptor levels by 
electrons fron the valence ‘band. No broadening of the spontanecus line was 
observed when the injection current was increased. This shows that the spectral} 
width is determinea by the final states of the electrons due to radiative trans~ | 
itions. ‘Tae results obtained can be best explained by radiative transitioas of | 
electrons; from the conduction baad, which merges with the donor levels, into i 
tue dcpurtty accepts: band of zinc avanse ; 

ay ASSOCIATION: Pizicheskiy institut P. Ne Lebedeva AY SSSR, Moscow (Physics v 
j-|| mmstatute, AN SSSR) . — ee Paige : a one 


: meee 7 7 “i ef _ i 
ent ee epee memes tte 7 
ne seinen - 
. 


* - ’ a tee Ey Oe de 
Sheord 2/fA | es ee 


eee re mene armen mene nanan spanner somes @apreere ace ees ims een OT 
. ' 


\ 


‘ 
8 Si ielineteieea.e cb ve aes oe eee mete ats cece Hill da Oh wetteciclcenen “6 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7" 


ARTALD NEGA SAO OO NE SN WEES Eases me eecaes ems oe 


| 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7 


ee = wee + 


$/0181/64/006/005/1399/1405 ° 


ACCESSION NR: AP4034919 


AUTHOR! Bagayev, V. 8.3 Berozashvili, Yuo Ne; Vuh, Be Mes | 
Zavaritekaya, Be Le} Keldy*sh, L. V.3 Shotov, A. Pe i 


0s eee ao tee eae eam 


TITLE: Energy spectrum of strongly doped gallium arsenida 
SOURCE: Fizika tverdogo tela, v. 6, no. 5, 1964, 1399-146; 


‘TOPIC TAGS! gallium arsenide, recombination radiation, p-n junction, 
GaAs, GaAs p-n junction, semiccnductor, band structure 


ABSTRACT: The recombination radiation of gallium arsenide has been 
investigated at relatively low injection leVels of charge carriers. 
The minority carriers were injected into aip-n- junction prepared: by | 
diffusing zinc into GaAs with an 4dnitial Te concentration bet:ween 
10!7 and 2 * 1048 per cm?, The area of the p-n junctien was of the 
order of 103 cm2. Recombination radiation medulated at a frequency 
of 9 cps vas recorded when thermal heating of the samplea wan - . 
negligible. * ‘The’ recombination- sadiation.csspectra of sanples 
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| measured at room temperature are almost identical. At lower temper : 
i both the position of the maximum and the shape of 


he concentration vf Te in. the : 
78 and 4,2K, the spectral lines |. 
! 


atures, however, 
the spectral lines are affected by t 
samples. At temperatures equal to 

and terminate abrupt}y or the 


spread into the lower energy region 
curves increases 48 the tempers 


high energy side. Asymmetry of the ¢ 
ature is dacreased from 78 to 4.1K. -It ulso increases with i larger; ~ 


concontration of Te impurity. At a Te concentration #10 8 per cm, | 
the maximum in the recombination spectrum is shifted toward the lower 
energy region as the a ee current is decreased. \ 
that this displacement 16 caused by additional energy levels ("tail" | 
in the density of states) in the valence band arising as a rasult of |! 
a large concentration of charged impurities disttibuted in a disor~ 

t 

os 

| 
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‘TITLE: Current-voltage characteristics of pon junctions in strongly 
doped galliym arsenide 


SOURCE: Fizika tverdogo tela, v. 6, now 5, 1964, 2465-1471 


' SOPIC TAGS: gallium arsenide, p~n junction, semiconductor, GaAs, 
‘ band structure . 


- ABSTRACT: The current-voltage characteristics of a GaAs p-n 
-. Junction were investigated at 4.2, 77, and 290K, The samples with 

. a transition region area of about 1075 cm?‘ were prepared by ciffusing 
' gine into GaAs with a Te concentration on the order of 10!” ond 

- 1018 oem™3, The current-voltage characteristics of different samples 
_ warded very slightly when the current excecded 10°" amp. A reverse 
ane bias ‘breakdown:was. observéd:inall samples. Tha reverse voltage~ 
 eurvent characteristics showed a smooth change of current with 
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ACCESSION NR: AP4034931 . 

voltage and were reversible without sudden changes of current, The 
direct voltage-current characteristics show that at sufficiently high 
currents the current varies linearly with the voltage, The data 

_ observed were explained by the complex structure of samples, that is, 
in the specinens used the depenerate n-type region apparently was 

in contact with the p-n junction while tha degenerate p-side was 

. several microns distant from the junction. In this intermediate area, 

. 2n concentration was insufficiently high for merging of the inpurity 

_ and valence bands to take place. It was determined chat at a Te 

* concentration of approximately 10!8 cm™3 and at a temperature of 

“77K, the variation of current with voltage, directly at the junction 
region, coincides with the variation of the maximum in the recombina= 
tion radiation spectrum with currenc, At T = 4.2K, this dependence 
is shifted by 0,03 ew When the voltage at the p-n junction is less 
than the width of the forbidden band, the passage of current is 
determined by distorcions in the energy structure of the bands caused 
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i. | by £luctuations in the distribution of charged impurities, Orig. 
! art. has: 10 figures, 1 table, aod 5 formulas. 
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ACCESSION NR: AP4044577 — ~ §/0030/64/000/0081/0065/0070 
j AUTHOR: Vul, Be U. (Corresponding member AN SSSR) 


wren ON matte sig! i 
TITLE: Certain questions of semiconductor physics 


SOURCE: AN SSSR. Vestnik, no. 8, 1964, 65-70 


TOPIC TAGS: semiconductor, crystal impurity, electron paramagnctio resonince, 
electron ‘ 


ABSTRACT:. A broad survey is presented of semiconductor physics, with emphasis on 
‘gemiconductor energy and on low-temperature breakdown of semiconductors. Ina 
perfect crystal the electrons are found either in the valence zone or in ‘the con- 
duction zone. Between these zones lies a forbidden zone. If this zone is small 
enough in relation to the energy fluctuations of thermal motion, enough electrons 
paos through into the conduction sone to permit the crystal to display oijmificant 
electrical conduction. In germanium, at room temperature, the electron thormoenergy 
-ig 0.025 ev and the forbidden zone is 0.75 ev, giving an electron concentization of 


2.3610 Pem™> (the number of crystal atoms is 5°10°-cm™>). In imporfec’ c:yotals, 
' impurities and structural defeots permit electron energy levels in the fo::bidden 
energy band. For iow-energy electrons (in the conduction zone) the acceleration is 
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1: ddreotly proportional to the external force, but the calculations depend on the 
... effective maos of the electrons. This masa varics with the internal field and thus 
_. is different not only for different crystals but aloo for different directions in 
i'., the same crystal. Impurities in semiconductors are easily jonized since the dielec- 
“tt tric permeability of the crystals is relatively Large. When the spacing between 
‘atoms of impurities in nemiconductors is of the same order as the effective electron 
"| orbit radius, an interaction between the impurity atoms exists, accounting for con- 
"duction in the impurity zone. Spectrum studies of the eleotron paramamatic 
resonance (EPR) showed that with o tenfold impurity concentration increaue all 
: gtages in the formation of the impurity zone were passed through. Studivs of EPR 
- pre aldo useful in determining the distribution of energy states in the :impurity 
gone. Changing the electron-filled energy states by compensation of the donor 
impurity in acceptors helps explain the relative distribution of enercy levels of 
‘ delocalized electrons and electrons linked to isolated atoms of the impurities. Of 
special interest are impurities having a small jonization energy in comparison with 
the width of the forbidden zone. At low temperatures the impurity atoms ore neutral, 
and the semiconductor is similar to a dielectric, except that it preserves the omall 
* electrical conductivity in a very weak 6leotrio field. Ina dielectric the cata- 
'. gtrophic decrease of electrical resistance (dielectric preakdorn) comes only in 
strong electric fields. Near absolute zero the electron path betwoen collisions is — 
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H 6 | ORG: _ Physics Institute im. P. N. Lebedev, AN SSSR, Moscow (Fizicheskiy institut AN 
-_ | SSSR) ;_Institute of Physics Problems im. 8. I. Vavilov, AN SSSR (Institut fiziches 


..°| TOPIC TAGS: gallium arsenide, tunnel effect, volt 4 
. diode, ‘temperature dependence, electron distribution 


-~-L-¢BSTRACT:. The purpose of the investigation was to cetermine the features and char- 
“| acteristics of tunnel diodes near zero voltage. The measurements were made with Gas 
“|: tunnel diodes with hole density from 3 x 102° to 8 3: 1079 om-*, at temperatures ~ 
-- | 1--30K in o magnetic field up to 22 koe. Plots of the current I against the voltage , 
| V, of aV/dl against V, and d-v/aI®(v) were obtained.’ The I(V) and dv/dI(V) plots.” 
‘| -were obtained by a. procedure described earlier (ZhEIF v. 4S, 1836, 1963), and a°v/ar" 
--1 was determined by doubling the frequency of the sigral. The restts have shown that 
| -| at temperatures below 25K the dV/dI(V) curve has neer V = 0 a maximum whose relative 
1) magnitude increnses logarithmically with decreasing temperature, reaching 2--3% at 
- | 1K.. The half-width of the maximum decreases smoothly with decresssing temperature. 
i'l’ A hypothesis Je advanced that the appearance of the maximum is connected with the 
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presence of the singularity in the electron-energy dilsteibution function as \! ap-_ 
proaches zero. It is shown thot the results of the vuxperiment may be greatly dis- 
| torted by the influence of the tunnel. junction between the degenerate semiconductor 
‘1° and a superconductor at the location of the ohmic coztact. .The authors thank P.-L. 
-Xapitsa for interest in the work, L- Ye. Keldysh and ‘fu. B. Kopayev for valualle 


“discussions, and 8. 3. Meskin, V. N. Ravich, and_M. I. Krendel’ for supplying the 


is tunnel. diodes. Orig. art. has: -9 figures and 2 formas. : 
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\ “RTTLE: Radiative recombination in_gallivu-arsenide, diodes 
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|) TOPTC 'TAGS:.. gallium arsenide, radiative recombination, ph junction, juncticn diode, e fg 


| _ recombination ‘emission, forbidden band 


me 60 | “ABS'TRACT: To clarify the character of recombination processes corresponding to the 
m 8 8=§©| = particular emission band in GaAs {the short-wave bard or.one of the few long-wave 
“pania), the authors investigated the dependence of {he radiation intensity cf cach 
of the bands on the density of the earvent through & p-n gunetfon. The nage 
tested were GaAs diodes in which the p-n junctions vere cbtained by diffusicn of gine 
in n-type material. .The radiation was observed in ¢ direction normal to the: plane 
of the junction from the n-repion side. feasurenents were made of the emission 2 
-|. ypectrum of the: tnvestigated samples, of the dependunce of the intensity of. the emis- 
sion of the individual bands on the injection curront at various temperatures at { 
| high injection levels, end of the dependence of the 4nternal quantum efficiency on - | 
am 6 | the temperature. The results show that the short-wive band, with a quantum energy | 
a | close to the width of the forbidtlen band, 4s comecied ot high injection levels with | 
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| AUTHOR: 


; se ‘ SOURCE: ‘Finike tverdogo tele, v. 7, no. 6, 1965, 1876-1877 


ae MOPTC_TAGS:.. semiconductor, superconductivity, semicconductor superconductivity, _ = é 
- telectron interaction, hole interaction —— 


- |ABSTRACT: The state of superconductivity in semiconductors is attributed tc. inver- 
} -- {action between electrons with the participation of ti crystal lattice (intersction 

 Tpby virtual phonons). Analogous interaction can alse tate place between the holes 
‘dn a semiconductor.’ Interaction between holes through virtual phonons should B66 sake, 
lidentical to interaction between electrons. The criteria for a substance heaving a 
| hole superconductivity should thus be: a large effective hqle mass, a high dielec- 
tric constant of the medium, and a multivalley shap: of the valence zone. the dis- 
covery of substances in wnich electron or hole supexconductivity could be produced 
jwould te particularly advantageous in creating special degenerated p-n trentitions. : 
‘The diagram of energy levele for such a p-n transition at V= 0 is shown in Fig.l _) 
of the Enclosure. Orig. art. has: 1 formula and 1 figure. ... (ga) Patt 
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SOURCE: as tverdogo tela, v. 8, no. 1, 1966, 256-258 


TOPIC TAGS: lithium, cadmium telluride, crystal lattice defe>ct, 
! impurity level, drift mobiiity, valence band, capture cross s2ction, — 
/; radiation damage i 


i ABSTRACT; The authors obtained low-resistance p-type CdTe by dif- 
fusion of lithLum from the vapor phase in high-resistance p-type 
CdTe at 9OOC in saturated vapor of cadmium. The lithium produces in 
the CdTe:a shallow acceptor level. ‘The lithium was found ts have a - 
high mobility even at room temperature, so that it cannot be used to” | 
produce a pn junction. A reason for this pehnomenon is the inter- 
i $ = “a... 
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AGG NR: AP6002804 
action between the lithium and the lattice defect present in ‘-he : 
cadmium telluride as a result of deviatioa from stoichiometry. Thie 
Ehenomenon is similar to that previously observed for interaction 
between withium and radiation defects in silicon. Eecause of. its 
{thium migrates to the crystal and when it en- 
s itself to them in the form of neitral 
holes from the valence band. The accompanytiag 
change .in the resistance was measured at several temperatures and 
the results are plotted. It 1s deduced that the diffusion co2f- - 
s than approximately 167 om@/sec at 
_phenomenon can be-used to control 
tals and also to-heal radiation ~~ 
‘Orig. art. has: 2 figures 
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= : light polarization Ale 
"|" ABSTRACT: ~ ‘To ascertain’ the causes of the strong po'larization of Bemiconductior lagers it 


“ol gated the polarization of the laser emission-at in dei 
*|-threshold, the influence of the -orientation of the ;)-n junction and of the iesonator | :| i 

: | mirrors on the polarization, the emission from indi:ridual lasing spots as fiinctions : 

“| of the dnjection current, as well as the influence of the temperature. The diodes 2 | 

‘1 were obteined by diffusion of Zn in GaAs doped with Te. “The injection pulsis were .-|---- i 

~© |- short (0.5--5- usec) and-rectangular, with repetitioa frequency 40--1000 cps. The __ Ll 

am ~}| ‘measurements were made at 77 and 4.2K.- Observations were made of the. integal- 

~~ 7 |Kradiation polarization and of the ‘spectral polarization,. 

: | observations of the p-n junction were also 


. experiments disclosed no connection between the character 
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f the phenomenon. A noticeable polari:ation of 
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nts and in individval cases several moles with |". 
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were. observe 
ulte that tho polarization direction is sensitive 
tal and to the presence of anisotropy of the 

due both to the macroscopic lattice d|stortions 
and to anisotropy in the velocity distribution of the electrons. - Orig. art, has: 


5 figures, 8 formulas, and 1 table. — = 
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Fc} ya klinicheskaya tuber- 
kuleznaya bol'nitsa (glavnyy vrach - prof, V.L.Eynis),. is 
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' by Integrals | i 
PERIODICAL: Doklady Akademii nauk 335R, 1959, Vol 129,tir ra pp 722-725 (USSR) 
ABSTRACT: Let 00 


(1) f(x) « front ssein, 


so that 
(2) Jon TEs xlee~)l<c exp Ener x>0. 


ies n(x) be differentiable, let h'(x) be monotonely increasing 


where a(n) is =. complex-valued function of bounded warietson 


(3) lta AA x) ys, 
X~200 LY 
Let g(t) be the reversion function of h'(t), 
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Uniqueness Theorems for a Certain Class of S0V/20-129-4-2/68 
Funotions Reprosented by eee ; 


Theorem 1: If fate dt = wo, then the representation of a 


funotion f(x) in the form (1) 4a unique in the class of functions 
6 (A) which anideey (2). 


re A Thooren, 2: If fate. RSs then there exists an f(x) for which 


ane ines Serrano. (1): ‘4a not unique in the class of functions 
O(n) which satisfy (2), 
_ Theo author mentions BM. Levitan and N.N.ieyman. The author 
- thanks I.M.Gel'fand. for: the. problem and M.A.Yevgrafov for the 
interest in tha paper. | 
There. “are. 3 references, A of which is Soviet, and 2 American. 
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1961, 7 pp (Math. Instit. im. V. A. Steklov Acad. of Sci. USSR) 


200 copies (KL Supp 12-61, 269). 
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Uniqueness of the representation of some classes of positdvely 
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1. Predatavleno akndemikom M.V.Keldyshen. 
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. MIRA 18225 
1, Kafedra elektrooborudovaniya pranyshlennykh predpriyatiy s 
Moakovakego enorgeticheskogs instituta, . 
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1. Chelyabinskiy traktornyy zavod, 
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fechnology of suede manufacture. Prom.koop. 12 no.11:18 FW '58, 
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1. TSentral'naya nauchno-eksperimental ‘nays koshobuvnaya laboratoriya, 
Moskva. 
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{Scientific works of Lvov scientiets; engineering and epplied 
mechanics, A biobibliography] Naukovi pratei uchenykh L'vova; 
sekhnike 1 prykladna mekhanika, Bio~bibliografichni matertaly, 
Liyiv, 1956. 132 p. (KLRA 10:3) 
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Esterification of aliphatic alcohols with sulfamic acid. Nefterhiniia 
4 no.5:780-788 S-0 '64. MIRA 18:1) 


1. Institut neftekhimicheskogo sinteza imeni A.V.Topchiyeva AN SSSR 
i Novomoskovskiy khimicheskiy kombina*,. 
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Considerations on £. case of anglokeratena corporis ditfusum 
(Fabry disease), Med, intern, (Brcur) 17 no. 52617-622 My 165 


1. lncrare efectuata in Clinics medienla, Spitelul unifieat de 
adulti al raionului "Tudor Vieadimiresen", Institutul medico-farma- 
ceutic, Bucuresti (director: prof. P. Teodorescu). 
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Repair of the foundations of diesel motors. Elektroenergiia 14 
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Evolution of pulmonary lesions in children treated for primary 
tuberculosis in 1952-1957. Bul se Youg 7 no.6:170D ‘62. 


lL, Pizioloska klinika Midicinskog fakultietay Sarajevoo 
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Brolution of pulmonary lesions in children after 5-10 year 
therapy of primary toosrculosis, Tuberkvloza 15 no.1:47~50 
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1. Klinicka bolnica 2a plucne bolesti 1 tuberkulosu Medicinskog 
fakulteta, Sarajevo — Sef: prof. dr Spiro Janovic. 
(TUBERCULOSIS IN CHILDIHOOD) 
(TURERCULCSIS, PULMONARY) 
pail LYMPH NODE) 
ANTITUBERCULAR AGENTS } 
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Dynamics of the differential interrelations of white b 
cells under the effect of antilymphocytic serum, Dokl. Bolg. 
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Theoretical problems of auto~immunization and auto~immuno- 
pathies, Suvr.med. 15 no.123-17 '64 
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VUL' BRUHN, Mole, insh. 
eG TCE ATI EL EE TE Pea 4“ 
Pea Using quick-drying oixtures in mkin; roids and cores. Stroi. 1 dor. 
-pashinostr. 3 no.5:30 My '58. (MIRA 11:6) 
(Holdings ) 
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Studies of the role of streptococe! in kin 
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(SKIN, ‘diseases 

streptoc. infect., dbacteriol. & ther.) 
(STREPTOCOCCAL INFECTIONS 

akin, bacteriol. & ther.) 
(ANPIBIOPICS, ther. use 

etreptoc. infect. of skin) 
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Study.of the incidence of tuberculosis in Andizhan. Med. zhur, 
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sinskogo instituta 1 Oblastnogo proti stabaieulsanogs digpansora,.. 
(ANDIZHAN---TUBERCULOSL3 ) . 
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ULCAN, Pevel; FILIPEANU, Alex. — 


HICOLAU, Stefan Gh., academician; v 
| n therapy of leprosy with di aminodi- 


Three years of experience 4 


phenyleulfone. Probl. ter., Bucur. 2:16/1-236 1955. 
(LEPROSY, cher. 
diaminodiphenylsulf one) 


(SULFONES, thor. use 
diaminodiphenylsulfone in leprosy) 
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RESCU §., VULCAN P., DANILA P., NICOLAU G. and IVAN M. 
Clin. Dermato-Venerol., OM.F., Bucurngti, *Conaideraf{i acupra nollor 
cercetirl in lupusvl eritematos exantemitic (sindromul Licbmens-facha) 
tn legiturd cu studiul a trei cazurt. Considerations on the new 
researches in exanthematous lupus erythematosus H 
(Liebman-Sachs syndrome) in relationship with the study, 
of 3 cases DERM.-VENEROL. (Bucuvegtt) 1956, 1/% (99-109) Illus. 10 
General considerations are made in this study in relationship with the most recent 
investigations in exanthematous lupus erythematosus (LE), concerning especially 
its classification in the picture of collagenous diseases, its actlolozy and horinon- 
al therapy. The researches made in the dermutologic clinic of Bucharest, upon i 
the 3 cases studied, lead to the following conclusions: (1) A purpuric aspect of the ; 
eruption, in all 3 cases, showing an alteratior. of the vascular cndothellums. (2) A 
discordance between the cutaneous lesions - which may completely dicappear + and 
the gravity of the visceral lesions. (3) The concentration of the lesions oa the 
haemopoietic and renal systems. (4) Modifica‘tons of the level of serum-proteias, 
the inversion of the albumin-globulin ratio, und the presence in all cases of the 
‘LE’ phenomenon. (5) The ‘LE.’ phenomenon was present also in a case of non- 
gonococcical methritis. (6) The authors emphasize the possibility of transforma- 
tion of any case oi fixed LE in exanthematous LE even after a long period ci time, 
so that every patient affected by a localized form of LE is permancntly under the . 
threat of ita transformation in an exanthematous LE with a very serious prognosis. 
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lupus erythematosus profundus. Rumanian M, Rev, 1 no.1:72~86 Jan- 


May 57. 


(LUPUS ERYTHEMATOSUS, DISSEMINATED, case reports ) 
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AUHANIA / Pharmacology. Toxicology. Trenquillizers. Vv 

Abs Jour : Ref. Zhur ~— Biologiya, No. 3, 1959, 13795 

Author : Roxin, T.; Vulcan, P.; yienolescu, Em. 

Inst to aa 

Title : Experimental Study of Defengive Action of Chlor- 
proma Zin end Prometazin Against X-Ray Injuries. 
Preliminary Report. 

Orig Pub : Probl. terep., 1957, 8, §5~91 

Abstract : It was shown that largactil or phenergan, intro— 
duced to rata in a dosage of 20 mg/kg each, in- 
traperitoneally 10 min. before irradiation with 
a lethal dose of X-Rays (1000r), lower the death 
rate of the animals (by estimate 35 doye after 
irradiation) from 89 to 50%, -~- From the author's 
resune. 
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R.; BAROAN, 7.; BAHHSCU, B.; BRHESTSIN, D. 


Mass olinical and radiological detection (by eaatopie® career of carditis 
in school-age children, Probl. reumat., Bucur, no.5t7% 958. 
(RHEUMATIC HZART DISEASE, prevention & control 
in school-aged child. in Rumania, clin, & radiol. diag. 
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"Pogsibilities of ‘using Bulgarian electric apparatus for production of 
sorties of distributive appliances of 6 and 20 ky," 


p, lL (Elektroenergiia, Vol. 9, 10. 2, 1958, Sofiia, Nulgaria) 


Monthly Index of East Ruropean Accessions (H%AI) IC, Yol. 7, N0- 5 
September 1958 
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